Marked differences in response to dopamine receptor antagonism in two rat mutants, ci2 and ci3, with lateralized rotational behavior.
We have recently described two rat mutants, ci2 and ci3, in which abnormal lateralized rotational behavior and locomotor hyperactivity occur either spontaneously or in response to external stimuli, such as new environment. While cochlear and vestibular defects are found in ci2 rats, ci3 rats do not exhibit any inner ear abnormalities. Both mutants show abnormal lateralities in striatal dopamine and in the density of dopaminergic neurons in substantia nigra or ventral tegmental area, which may be involved in the behavioral phenotype of these rats. In line with this hypothesis, the circling behavior of the ci2 and ci3 mutants is intensified by amphetamine. In the present study, we evaluated the effects of dopamine receptor blockade on the abnormal behaviors of ci2 and ci3 rats. Haloperidol blocked the hyperactivity in both mutants, but this was most likely due to the known inhibitory effect on locomotion by this drug. When animals were observed during the light phase, the abnormal rotational behavior of the mutants was not significantly affected by haloperidol, whereas the dopamine D2 receptor-preferring antagonist raclopride significantly reduced rotations in ci2 rats. When the behavior of the ci3 rats was video-monitored during the dark phase, circling was significantly inhibited by haloperidol. The most striking difference between the two mutants was that ci2 rats were less susceptible than the unaffected littermates to the cataleptogenic effects of haloperidol and raclopride, whereas no such difference was observed in ci3 rats. These data demonstrate that, although there are several similarities between the ci2 and ci3 rat mutants, their cataleptogenic response to dopamine receptor blockade strikingly differs. The comparative evaluation of these two rat mutants may help to increase our understanding of the relationship between developmental anomalies of cerebral asymmetry and brain disorders.